Increase in manganese superoxide dismutase activity in the mouse heart after X-irradiation.
Local X-irradiation of mouse heart caused a large increase in manganese superoxide dismutase activity (MnSOD) in this organ but not in copper and zinc containing superoxide dismutase (Cu-Zn SOD) activity. MnSOD induction was both dose and time dependent. Another mitochondrial enzyme, citrate synthase, was not induced by X-irradiation. The amount of immunoreactive MnSOD also increased after X-irradiation, showing that the amount of MnSOD protein increased after X-irradiation. The response to X-irradiation was found to be biphasic--with one large peak and one smaller peak of manganese superoxide dismutase activity. The effect of various inhibitors of cellular activities on these two peaks of MnSOD activity was examined. Cycloheximide, a cytosolic protein synthesis inhibitor, abolished both peaks of MnSOD activity, while chloramphenicol, a mitochondrial protein synthesis inhibitor, has no effect on either peak. Actinomycin D, a RNA-synthesis inhibitor, lowered both peaks, but had more of an effect on the second peak than on the first. In vivo protein synthesis studies using [3H]arginine showed that an increase in new protein synthesis occurred during the time period of the second peak, but did not occur during the first peak. These results are consistent with the hypothesis that MnSOD induction occurs in two peaks with the first peak due to a preformed MnSOD protein or mRNA for MnSOD and the second peak due to an increase in new protein synthesis.